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convening <ievice. Proce~,ing device and" displaying device. The pmce"il1g device 

rc.ds it human body temperatare detected hy tbe thermal detecting device througb ilw 

converting devic<" and then tmnsmits a temperature signal to the displayjn~ device. 

Thereby, monitoring of " patient's body tempe"'tu!'e through the displaying device is 

tre;;Hment can be conducted timdy. 
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{ '···r·J A.pTETY ()"!'<.Tr< ... ,.I_-.ii~ .. ". .~;.l'- ... 1 ~ 15.< 

1.0 IN'fnODUCTION 

1,1 GENER.AL INTHODUCTION 

of '..:irus-·i.ncurred or bacterial inhction and thus human body ten:qemtureis om~ of the 

cuu-,,'crled to digital via an ADC0804 fmdEnthcr H;~;tructs the microcuntrolkr 



nature <'1.re consider to t)C {flUre reliable The clinical thennornd.er i.s mill in ilbulHlallt 

infection in the I10dy by .ndlng an elevation in the body temrH:nJure l:2J A rnorc 

any (lhnoJ111ahfy. so :±!.; to s1art early trcairnent in order to n:.sture the body tn its 

1<2 OBJECTIVES OF TIlE PROJEC'f 

L 

n. Monitori!H:~ of Bodv TewlJcnwJre. 
0.-/ .... ~.. • 



UL Ddcrminatien of Body Tenmcmture v0.r!atiorl'>}db tirnt\ 

DCierminmion of Bedy Temperawre at spedfic tirne ofintere:.:;L 

1.3 j\tETHODOLOGY 

,. 

<"tllll'",;,i":pi '1"0.1r-'" 'on:'i';lo," ill"! t'" (lir'~('th( r,wll"~d';{)i1"1 ({hear"! t,) th": tr--l-'ll'<>'r~:llre 1he ,:mklkT .... ' .... j. ?(.~_~ ..... ",1~ .... ~l ~ · ... ~b ~'"'~' .. (.~.:,.''''' ., .. ~..o\.., •• ) L .. ~ ... "\./ :., .. _.n .. , ..... ~ ... ~:A. .... ••• 10.1 "., ........ " .......... ~ .I .... ~<.. ~ "'r' 

vdlag:::: i:,imkpl'.:ncient of thc po,,vcr supply f.4J. The analog voltage::.> then fcd into the 

;\., 'f)C,' . .f.'.iF.;i.'.?4·· ;"l"'lt <""'l~ _ ~~ _ ~ .dj/t. }Ji;.:; rm S-bir i)lu,'lry Ji.Horn, the output 15 then fcd to <'lr.l 

rnicrocu·ntru1.kr ;:(l,.'c'Hd,''- [~(llli.'I;!'1 il)'~ t'''''lli)'~'I'i:j''lYP ,·,,,,.>,1;'11'-" ";,\1:;1"'" "("rl,,,(· ,,··,';j1("1 '(, ;1 <::,.~ ql;~l ;t 
"" (' .... r r'" 1 ...... ___ ~~ ... '" ............. \. ....... ", ., ...... . ", ........ ~\.~ ... :;.:- .. ;:. .... "' ........................ ..... )~ ".,. .... 1. .............. t. .... ~ ........ ' {, ...... .... 

. , 
UK' 

proZ'c:.:;s co:rtinues uni] 1 the AT89CS2 .is turned OfF, 



J.4 SCOPE AND LllVHTATI{)N 

.if the ATW)CS2 is rq;rogr(lJDmoi dw /,,1'89C52 

T';'~r"-'fwt";-dl;T 1t i,~ fr.,'f'nii'H'anuY'al,le .......... ./t .. ) ...... ~.A ......... !> ... ~ ...... :!:' ... .c,.; •• (~~ ~1 ... .I ... ~ ., 

15 THESIS OUTLINE 

(
'W ' ", '! l' l 'I '" f.' "I' 1 ' I ,napwr ,) s:,wws t lt~ resIgn <'me n1DfHl at GOllstmcflon or tnt: Tagment!s(':i.! llfHts \v m: 1 

,"W ' <'" 1 d l' . (' , , l..napwr .iI' grves tne 10S1s, result a:n( r ,SCUGSJ.Oll f)J. {ne rcstHts, 

(':'lal~kr :5 di'<'doscs tl'l' !::--"'ci "f W{"CI "!'PI'''!'''11 "·li' ,}i: d'l'" ~":l<:;IF ,t1"ly,hl"",',?,;" 1'~",'i',i.),l-',:ljer",'L, .......... . .~,.. ~ ... '. .... .. '..-.' . -.. ') '. :..(. ~·""""·.A ~.-" o .... .' v~ ..... t ~ . ..: ..... {~ ... ' .. , r ..... 'V "'·s~~~ .... ) .. _ ~ .. _ ....... '>..., 

4 



2.0 LrrEHATliRE !lEV.iE\V 

2,1 HISTORICA.L HACKGHOUNl) 

The most measured paranwter in the vv'nrld sobr is temperature" because of it:=; 

Not until about 400 vears ai.~O, ternnerature mcasurenlcnt ",<ViIS based on (1}~SUmm;on ; ....... .: .' 

nwkin~ it 'icrv subiectiv!~ In the carlv M<es, nWl1ber;~ of ruuch define !"Joints could be 1)oinied ..... .' ... ... ..... r t 

The first man '-0 Invent thennornder was Galiieo Galiki (1564··1642; an Italian 

mathem<ltician-physiciSL In his instrmm:nL, built about i 592, the dwnging temperature oLm 

invew:.d glass ve%dproduced <'!Xl expan:~ion or contracfion of the air \vithin it. which in tum 

changed the kvel of the liquid 'Nith which the vessel's long, opemnouthed neck \Ii(l}~ p<lrtially 

5 



""(-' i'~<' fn n{~G' {'e,l' hv'vi,( i';>r""')"'l'("I<';I"<~'rj()" U"ll'< (Ii' t'<'<I'Ir'-'~'''2<'llrf' ld"cPl'''p\ ,."",'h{,: C"hl"'l"hr'i< ...... . ......... : ~ ..... /.... i,_ .... u.) s.. •.. d( ...... to. ~ ..... -~ .,. ... f .. -. ....~ VV~ ~H . ........ ..... c ..... ~ . .l "0.' ~ L<;" .. [~.O~ .... 0 ...... l 

end and 100'" on ilw hot end, and in thnt ti.:mn it gained \vid<;spread usc, It \vas knO\\"!l simp1y 

as the centigrade scale until in 1 '}48 the name was dl<wged to the Celsius i.empCfMHre scale, 

now kncp,vn as the Kd vin. 

2.1,3 TEMPERATURE MEASVREl\lENT iN THE NINt:TFENTH CENTURY 

colour sW<lth using a prism, he cuuld dctc<..:t an incrc<l:W in ternpcrMurc when rHOV!l1g <I 

{; 



Tnv;,;~rds Uw end of the nilleteenill ceni.ury, there ,,;vas introduction of {he bimd,.;!;c 

unequal expansion bet'NteH two metals. One metal thati;,; boumkd to another ,vill bend 

Transmi~;siol1 of dh' bending motive occurred bv a suitable n1(:chanicilllinka~~e to a L.}oinl. that 
~..... ~., ~ 

l'l I ,. " " . ~' I' l' '.j rnoves across a Uilwratt::.d sea e. 1 nougn HH~; type or t 1ermomekr IS not as accurate as EjUl,-, 

in glass, but the ~;asi,~r to handk and (:;1$)' n.'nd, 

2,2 TI:I.EORETICAL BACKGROUND 

t;ouiiibrlwn between d'H:; thermOlnetric device and iis surroundim~s~ that is, "vilen at 
.( . . ..... ".' 

equilibrium no hed I:=; exchanged between the tlwnnormter and the 'materia! it louclles or 



(rnow than one minute) to reach rlcar-cqui!ibriurn with the hwmm body to yield an accurate 

~ .. lany dWl;n.mt types of themomctcn. are in genera! use and Ewny have been 

thennorneteL They COI.HO in the diHt~rent form:~ (l.nd qualities v.:ith (} V<'lrlet';l of difkn:nt 



conducwrs, Usually Platinum or aHoy is used for the construction of such th!;:nnorneter. 

and ()r tbe measurem~;;nt oftemperaturc, 

2.2.4 THERMO REGllLATION 

The ability to keep and maintain a 5kady temperature is known as thermoregulation 

Thi~; process can be said to be an aspcd of homeostasis' a dynamic staie of equBibrium either 

metaboHcally \vithin cd! or organism or socially and psychologically within an individunl'::; 

condition kno>yvn as heal stroke or the opposite condition hypothermia occur, a condition 

l:$v,r tenths of a der~rcc are pedccth,' comr,l(ltibie with h(~a1th, "<Vide)' S'NirlQS in tenFJerature are 
-:.-.. 0' ..... r 





()pt~r<1tes fhnl1 4 to 30 volts 

Lt.~ss than 60 pA current drain 

Nonlinearity only ±)/~'-'C typica.l 



"''is 

ChooseR}:·:·: ~VS!S() p.A 

\/::,.·,:::-}-},50G m\' at +15((>(' 

1,2.6 THRESHOU) {OR SET POJNT) 

25\~ to 45"(: 

2,2.7 ANALOG TO 0IGI1'AL CONVERTER (AOCHS04) 

Since the onlv hmgwme Uk rnicrorontrolkr understand is the binarv numbers (ie, 1 ~. .... .~ .. ' ./ ". 

and 0) there is need to u:~e dw ,malog to digital COl1'·/(;rtef that vyiH convert the output of the 



tefllpenuure $t.~nscr (analog in nature) to binary 'which can be comprehended by <: 

Fi,g2,2 

designed to (lnOW operation v·;ith the NSCSOO and iNSSOSOA derivative COniro! bus with 

T!U-STATE output latches din,:ct!.y driving tb: data bus. Thet·;{: A/Ds apI-war like mcmory 

Mwbg voltage inputs alio'8 increasing the common-mode rejcction and dT:;;dting the analog 

! 35 ns 

'Yffi '. '. l . L len~ntm[ iHW.iOg V(l tage mputs 



"\' "",", '} , 't'\, 1 ~ U' to ,) Y anaJog mp!.lt von.age fange '!/ll J smgrc ,) " ~!.lpp Y 

Q 0.3" fitandard width 2G-phl D1P pacblgc 

~ 2n-pin mukled chip carr!';.'\' or \Hw.H outline packagc 

0' 

CS 

'8R '" '. 

(Lk !i-! 

~~lff{ " ,,' 

"'".i+'j 
::'~ ~ .' 

>'lil,/~j "/ 

"" 
eM) 8 

H /0-
iRH'/ .i.. 9 

[; GNt! 1 {} 

22.8 MJCROCONT.ROLLERS VERSOS l\UCROPHOCESSORS 

MicrQcontroiler difTersf'rom a. miCfOprOGC8S0r in terms of its design and most importantly in 

its funct.iona!ity, A micrn'pfOi..X~SSor is not a complete CGlnputCf. It docs w.-)t contaw large 



(-~;-~ l"~ ~ : .• ' I' l!: ~ ",l."~:'· ~.',l',:. j .... " ~," j II ' ..... '. l:!- J, " .. l"n. ','.". ~,~ .• ",,', ',.', '.'J,f' ~,t:'l:~ ~-,-.') ...... : ," fl'~" '-.. ' "'1"' ~- ,(-<{- ,:....: "~ .• v <",0(.:< ,,'. ,.,' ,.'. '-', ,J, ' ,! L<, <}i;".,iv ;,c,;u )'v .... ;: .. ,'~".;, 

2.2.9 THe AT89C52 NUCROCONTRLLER 

along wiih othel' :.:pccialized 

"';'lth the industry standard gOeSl and SOCS2 instrud.ion set and pinout. The on"chip Fiash 

In;;;rnory progwlnmer, By cornbining a versatile g·bit CPU with Flash on a. rn()f;o!ithic chip, 

eff;;x[ive solution to nwny embedded control applications. The block dwgraw or ~m 

A'f89CS2 i:,; ::;!KhNn in Fig 2. J 

Features 

COHlpatiblf; viith 1'v1C5 .. 51 ™ Product: .. 

8K Bytes of in-System Reprogrammabk Flash r\1emory 

Fully Static Operation: G Fix to 24 MHz 

15 



~ 32 Progranwwble I/O t .. in(::> 

~F)ght interrupt Sources 

16 
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8.ctording to tbe configuration It can be config.ured to operate m ,,\ .. or g,bit mode with 

., ltr!-)44"<" --'(' 1'!'! I '1" r'r n ., 'J"I"'44""0,"," wHn Ul.e n,·· },)U,) "-VlllC 1 <glows t lC LIS,;)!' to e<'1S!!Y repi<1C.;) an L., .. d~i! \vHn an hiT· !ovU. 

The HD44780U c)Kl.ra<:.:krgcnefi'HOr ROfvl is extended to gcn';)fate :20B 5 x S dot ch::UiJ.Ckf 

f:>nts and 32 5 xl 0 dot dw.racwr foms C}f a iota! <>f 240 dinz~rent dwrao,:r nmt:~. The )Ov.: 

power supply (2 Tv' to 5.5\') of the HD447HO!) is suitable lbr (my portable b<Htery .. drivcn 

(DR).The IR store:'; im;rJuctirm code.-;, such as display cbu- and cursor shiil, and addres::> 

inh.imlatJOn(;Jr display dn!a RAVI (DDR!d\1.) and character generator RAJV! (CGRAj\·l). The 



by (in internal operation The DR is also used lhr dil;<'! ::,u;,rage v:hen reading dma fhH1l 

DDRAJ'vl or CGRAAl When address inh.lrmatJon h written into til<: JR, data is reid and then 

stored into the DR frornDDRA}\1 or ('GRAM by an internal Ofwmtion, Data inulsJb 

instruction 'Nil! not be accepted, When RS ::: 0 ,wd R!V; ::: 1 Cfable 2.0}, the busy flag I:;' 

The address counter (AC) assIgns addresses tu both DDRAM and CGRAhl When iPi 

instruction, 

h:v' 1 ({kcrementt.~d by l} The AC contents ;=;{e then output to DBO to [)B6 v,.-hen H.8 ,::: nand 

V./\V :::: " (T,):,), !,,, '! II .... ~ : ~" 1 ~ .... ~ .....~.... / . 

19 



Table 2 1 Reg)si.er SekctioH 

RS R/W 

o 

RCitd busy fhg(DB7) and address counter fDnd to DB6) 

DR read as <i.n internal open.lTion (DDRA\t or CGRA~A to DR) 

Display data Rl',}V1 (DDRAh1) stores display data rcpre:~ented in 8-bit CklX(lder r;odt.~; !is 

~'xtcnded cilpacityis 80;-.;: 8 hits, or 80 dWJacters. The i!.n;:~a in dispb,y data R/\fvl (DDRi\M) 

1.1, 11 rOWER SUPPLY 

of time bef()f<: running down; approximatdy about three months since tht>vbo!e sy~;tcm 

20 



~ It is nut bulky, hence it is o.mvenient in making portable pruject 

1~2>12 VOLTAGE REGULATOH 

nnjor f.mction i~; to regulate 9V pn';.:cr supply to 5V v,'hidl is used to pOV-ier the \viluk 

circuit. 

The L7300 seric~ of three··tennirm! positive regulators i::; ;;lvaiJabk in TO<210, TO. 

output current Although de:~igned primarily as fl~ed \'oHage H;guhtnr, these devices can be 

21 



Shon circuit protection 

23 DIFfiCULnES THAT LilVlrr PERFORl\lANCE 



3.0 DESIGN ,AND 1IV1.PLEl\JENTA'flON 

the body tcrnpraturen10111tonng dtVlce co.rnprices a 

wrnptrnture detecting lJ,nir a cnnvcfting unit, a. processor unit, a display unit, a control key 

" ,,(>H'd"'" O''!'T»:t {"C{f~"~l)""'li"l(' (n f)" feF'cr'>tr"f' """"",(1 \y;> ih" ;<~n'p'''''.9.PHT :.;('r:<;:1;'::'" d':"re'li <;: ,~.~~. -t>\"'-' ...... t..£., W" .... ' ................... }{ ... ;;; .. ' ... 'r.' , "{.o;. I.,.!. ... ~.i .... . ) .. _· ... }~v ... • ~~ ......... ".. •. ~. Vl ..... ' .. .. , .. ~ . .......... l \ '.... . ....... ~ } ". 

" ~l" t l' ., i' 'J ' 1 ' , , . , milL ,1 ne CCln w, 1(0)': unn 18 {Unlet opcrao e ~:o as to conlrOiUw processor uw.t tn convort 

b'ina.ry cock to decirnal ~:(J a~., to ~::nab1c the processor unit to u)J1tol the display unii. to ShO'N 

l ' .' . (' J" , as ,1$:;e0. 111 me 10 ,iO\Vmg urn:;::!': 

Conversion unit 

Processor unit 



* lJisphy unit 

~ Prnver :.~upply unit 

"fbi:; block diagram of the syM.em modulei:.:; :~lH.nvH in fig 3.1 

r~ ..... ~~~rr ____ ~_-•••••••••••••••• ~ •••••••••• ••• ............................... f 

: conti), h:y UnIt : 

I r .. ·~·~·~~~·~~ ....... l f .... ;.:~·~(~ .. ~. ~l i 
l~~~~=f~"~1 

i 

r~~;~~1 
~ 1, 

Processor 

tJ,'!it ! I .............. :::: ...... : .............. : .............. ! 
........... 1«1 '!~<;> .• : "V Uf'!t ' 

L......... ... .. ~ {...~:i----:----~ ................ ; 
i 

] 
j 



3.1 

") "} 'J 
;,.. .. w . ..:.~. 

'-~'f.tt<.1n:1<' n ," 'rs j n ~;' r~ ~;"rr{'('7'rr<'\cj('<S j f"-: ~T 
j I ..... :.1:.1. I .,l.l'u! "%. It._ 1'\..1 . ..: 1.1,1 . ..: 1 .1..... ... I. J. t ~ .r: ~_.} -" ,I, j 

increase byl OmV in tbe i.H.H.pw. of thf~ ternpef<uurc sensor 

3.2 CONVEHSIOi\' {.INTI" 

Tahk J,! LtvOS yo!tJge output and ADC (:(HlV(~rsjon 

----- ...................... ~ .... ~ .. ~--.----- .. -........ ;------------.- ................... -.•.•.• ~~.-'-._----, 

,

i,i L\:U S Output (m V) I /\DC (:onversion ! 
1 1 

I"i~"""'''~-'- .. -............................ :.' ···666TCo(;i----·--···············i 
i 

1·2(s .. · .. ···-~--········1000 II 010·-· 

127 "r;iiTiil]j . 

[is"=·~--=JOi)ijljl~=1 



; ...... -............................ ~ ... ~ .......... ..,.~,. .. ~~~~~~~~ ........................ -..... -: 

L~ <) . . ____ .. ___ ..... 1..::~~)~).l .. J .. ~.!~.l ........................ 1 
1 30 j 00011110 1 

i ; i ! ................................................. ~~~vo~~~~~~."..;~; 
1 34 I 00100010 1 

L·~·~· .. ·· .. ,,·~· .. ~~~~-~-I· .. (;()Ti·i{';;·~Tl~~·~~ 
I .. ~.~ .................................................. " ... L::.: ..... : .. : .. :: ............................ ..1 
; .~ 6' l "Ii' 1 ("1" 1 eif :. ; i -, I L,). '-' ,) .. , '.! i 

l r ~ j"57 .............................. · .................. ·· .. T·C)·6i66To·!" ...... · ........ · .... · .. 1 

L ...................... ".~_~ ........ ..J. .. -. .. .. J 1 3 (;. -----'------"'--f 001 {)O 1 1 {} i 

! ........ vo ... ~... i j 
i, () i i/: 1 OW )' 1 I ~ ...... '.. 1·v~ .... i~A f 

; ........... w.~. I. w~~ .. _w,,~ .... ; 
; .:1:0 I OOHll 000 j 
[ • <. f ; 

.~~~ __ ~;~~ i :.:,,' .. :Ti .... ··· .. · ...... _· i on 1 () 1 ('oC
'
l ,.l' 

~ j ... '... '. V.I ~ 

;... -_._-_ ........................ \ ................................................... j 
I 4;3 1 0010 10 1 I j 

[4;-- : f"" ~-I 
i 4:----~;~1l:; _l 
,~f ~.' ........ r ................................. ,....... i ............................................... .i 



The AD('(!804 rind LMJ5 Connection is shcfwn in fig 3,2 

: ............ ,.,. .... __ ....... . _________ ....................... _._._ ...... _______ . _____ ...... ____ .. ___ ~~ .... _~ .... ..x 

'S·/cc·::::-5\./ 

! 
~····-····-.:\·/\,/\{-·-···············i 

.... ~ .... : 
-T"i 

;, :; " : ! 
':::::::'.~~.....,.... ........ ,. ...... (~ ............... : 1 

~ : ···· .. ~ .... ····l::.· 
1.50:"}' 

.... L ... 

33 PROCESSClR UNIT 

all the ne(ess"ry plwripherals nrc built into it i,e it have <in on chip .RAJ\1 (lll,d ROM 

"Ah!io:"~ r.., ". "i1'~ir '1',,.,, n{' th::: "Tlicrr"'~nnjr{)l >~I' ; ~ jf) cnnp'ol th (. (p"'cri(; .~f' rof Up "" °i<;n'! :s'·ir:.;; ""v ... :..:. ... l.::'... ~..::\.:: >. { .... ~ . .;..:)v ... ). ".J ' L _ .'10 ............. "" ...... :::... • ..... -. ce ... -1-"'" .:.. .., ... \.1 ~ v . -:..; ):'f};:) .. "..c .. .. ,"~ ... c' 

. ...,." d} 



a Gxedprogrnnl dwt is stored jn the R{Y"l <ind does not Gilange over the Ufciirn;;; of the 

sy:4.e.nL The microcontroUer gtis its dab tl"nm its O\\'rl pins, The description ofthi;, pins are 

33,1 AT89C52 PIN nESCRlPTtON 

GND ~ Ground 

Pnrf {) 

(r~~) ~>2:.--.:J >'".' 14 

iT1} pz ,!;. C1 :;:, 

I,Vh',1) P:;,f:. L 1& 
1'1 

l>(}rt 

.... PO)O ~ /,{C;"':;:i 

Pt'vl (fiDt) 
~~ r:"Cf.2 (.I~~::'-j/,:} 

~"O<3 (AC<2) 
F",1.~4.· ~;.~ .. :(4) 

.,. P·O .. 5 (/--;;0!:} 
f'-(U) (ADil) 
P",),·.7 .~;;':O7) 

IrA/V?':;:' 
2/..) "' ,t.L.E/P':::1C:(~ 
4~ - fl~ 
.2% 

2S -.::; P2A:.!.. ~A.;1;;n 
2,t, :)1-3"'2,3 {/<l11 

%1 :l PZ.2 (1<.10; 

lov./order 



the code bytes dHring prograrn YcnBc(';iioJL External pulLps <FC r{:quircd durIng prograrn 

Port 1 

additiorL PI.0 i:md PI.I 

:Pnrt 2 15 

23 



TXD(serial output port) 

TO (timer 0 {~"h;rnal input} 

Til eXkrnal input) 

.10 



RST 

re~~ets the (h;V1ce. 

XTALl 

Input 10 the invt~ning t")scillator (J.mp1.iJIer and inpnt to the imtrnrJ dock operilting 

circuit. 

XT),,1-2 

ihdHator Chzntdtdstks 

1 " , . 't I d'" s{1' 1 . , ., c m:Klng cW~UJtry lS t!HOUgi a ' lVlGC··(fY..t"vo H1p-t np, but mlmmnrn ,HEl rnaXU",'1urn vOltage 

t ........... ___ ; 

XTAl1 
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A'1'89C52 is cxeGuting code iinrn extcrn:J prc:gnml YllCmory, PEEN is activated t'Nice each 

. . ·:--Y';··:·"{") ~ ALL:l R C 

pdkd high. S:;;ttiug the ALE··disahle hit has no eff;;;ct if Hw lnicroco.ntrnn(~r i~; in externd 

LAfVPP 

Jetc:h code from cxu:-l1wJ program mem.ory lociitions stmHng at Oi)GOH up to FFfFl-L Note, 

31 



selt.cted. 

(yr to external l11crn'1ry. 

33.2 PROGH.Al'rl 
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/ ............. ~~ .................... , 

(' 't· ,-t ) \. ~"el,. /! 

~'''' ... ~~'.~:=.[.-./ ,,, ......... , 
t. ........ _ ... ~ 1\ i tia 11~~~ .. ~.~:.?._ .. ..J 
C ",,··········J: .. ·_",,·····] Clear R.egi~tn 
.. ····..T~.············::· ... ~ ....... ~-- M"; ..- -............... -~~~"~--.................. -.-~~~, 

<:::~:~:~:~~~~:=::~>~~----'" ..................... --~'''-''' ............. . 
; \::-es 

~_ ........... ~t" .... _. __ ~"''' ..... ! 
! Read t l3;mperature ! , , 

! "n""" f D'l""' i , ,. {"",.\ . . 
~' --."' ...................... (-....... --~ ............. ! 

, ......... ___ .. t ................. --~. 
i Convert tempe~ ,;,tufe i 

I ~~;:;:~c (mo.ry tG I 
: ........ _ .......... _-"'! .......................... -----' 
: ................. __ 'f_"" ............. ~ 
: ; 
~ \r\lrlte tG Lei) ~ 
'· .. ~-~··"'·· .. i .. ····· .. ·-~~"· .. J 

j cai;·~·;;·;;:;~:::;:ature 
! 
1 !imlt "" ...... ± ....... _-_ .. ".. '<{ c:::; .. _. __ ~" ........... ___ ~ 

_.-...--- "-'-"_ 11);~;;}i;W iG'l,;' body ] 
......................... : .c ..... , ...,1", ......... .-..-..................... '"" • '. • .......... . 

•• - '~ ·<..<1"''" ...... ( > ......... --~,* ~efrT·e>·i3;t're 

'.'-".".".'::-:.,.,~,~~.~-~~.-.----.--.-- ~~ .... ~ ...... : .... :.~~ ... :~' ~".".::''''''''''! 
Nc, ..._.t.". Y0S 1 0;$p10'i norrn~i 1 

<::=~~~~~,~~==:~~::>------t;~,~,~::~~_i--l 
}<Jo ....... 1........ } C~~ :····-~·· .... .--......---............ · ... ············l j 

_.--.-. ,.,-,-,., ; r\i~p!,1" 111,"h hnf~y: i 

<·::·:=~:-:~~~.~=:~·~'~~~.~-~---~·~:~~:~~:~-····'····1 t~;,;·I~~~:;::.·~' .. · ... ~ .... J····· .. J 
:No ".-

" ..................... .i '" 
; i"';<;nbv Ji ~ JY.' ~ ... :" .},.'! ~ 

! 

[-.:::::~:.~:.~:..~:;~.:.:~ ......... . 
// •. -:;5_.",,-,--... 
\~ StOlJ. /) 

Fig ],.5 }~~eg'i:iiED;::\Y dHrt 

33 



3,4 CONTROl. .. KEY UNIT 

3AJ RESET BLTTON 

3,J,2 HEAD BUTTON 

".i'·i.',';i~ hFI .. '"(,:", '~r.;l'f"O.!,<,:.' ,)'"" ·f'""A"''''<':;'~(''' U"", ,n 1''''''; j';":'flJ)";r,,,:;-,n~ ;·.,':-C'l'l·"""'·I' ',n f"nl~" t!·"" ~, .... __ _:-<. .~( .... ~".- _ .. ~ _ ~ .......... :..,1) vv ......... ...... ~) ) ...... ~ ... ,~.. "'".~ .............. ~." .. <;... "l.' ..... ~ ....... .-.) . .:ll ~.,.( ... ~ . ... , ............ it ..... ..... 

dlspby urd tlietcn)l:)l'::ratllrevalue 8.nd the 5tor~~ i.nGJnnation atached to it-

3.5 DISPLAY UNTf 
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V~~r,z SV , 

, 
............................ -~."~~ ...... ~"."" .............. .............. _ .. ". ~""-'~"~4 

i·····: 

--l~~:=ieK 

o 
u 
.".,j 

.............. ---~~~~~ ............ ~ 

;--'; :: 
i:i·········~·~········1 ( . : ... ::: ,I : .'. : ~.;~'" .......... [; ....... " 
:;r:::::=·:··:········;. ,~ , .. : ~:):[ t:~~ 

:~!""'1 : L .. L~:::~::·····'".=:. j .. j .... :I .... :· .. :.l.·:.~ ... :1 N [~'. 
\i~~~ ~~ .. :.:::.=:::::::: .I:::j .. : ... :.j ........ {~: ~'<~'~" f;; '" ~ [f:; ........ : 

-- --. :~:.: : ~~ 
,~ ", [·if." ';d i ~.: 

r;;' 
1---

3,6 PO\VLR SCPFL \' 01\J1' 
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3.6.1 HATTERY 

Jt IS a. 
, . 

(te ...... ~ce 

batttry consists of 1wo or more celL con.l1ectcd .in series or pan'llkL bu t the term if> dSrJ U:k~d 

el::::.ctrode:-
. ., l' " 'l lS ,'In JOnlC com uctor; one 01 t 1e 

f·.k:..·:·j 7,'", d.f:.'·, '.).;i.l1. "P':{'t ,·,,·(}·{~tl"l'I·)" ('l"<"""n",''< _~ ...... ~ ...... -.... ._. ~ r ~ .... ,.; ... ~ .. , ~.~~ _ ,..1 ·v ... :;) ...... "-'~ ....... { .... ;: ',vhi1e the other 'Ni1l accept electrons V/hen the 

3.63 78D5CV VOLTAGE HEGULATOR 
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Fig.:L7:VoltageRcgu1.<ltOL 



3.7 CALClJLATION OF LrrvH'l1NG RESISTAN(~E .Rum .FOR LED. 

GND 

But 

38 



:.:.:; 471{"2 

nwgnitude less than the LED's maximum rating. 

C'? l ("*"1' ~"'·8"'·l"{)r..T ()F . r("~}o"4 t"'"3' (")('l"Y l~I)~"(\rJT'r..·;t"''l:/ ,.,i\ .. s .. , .,.~.). .j~"l". , 1 ~ ".; "Ad ~. u:dJ , .. l.;" "J.~ L; '\...g:".z t .. s', J. 'i ,.": I .• 

IN is an input pin cOl111Cckd to ;m externd clock sour(~e. To Hse tbx: internai dock 

:Dr «:l1so cdled selfchcking), eLK IN ilnd eLK R pins arc connected to a capacitor 

: r;;;; ....... ~: ...... . 
. LiRe 

'", .' (.. "'[ , "I l" " ..• ! ~ A vve gel' j :::; ,:)(Jo L·.z and inc converSiOn time IS " J \) p.s 
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3/} CntCUIT lIVlPLEMENTATION 

and GND of the LiA35 klnperature sensor connected to the7E05 Ie \r'nut and G!'-,JD 

40 



........................................................... , .•.......•... , .•.. -- ..•. ~ 
,_~ l 

'"LI0K 
...... -------- .... Sr::::::::: .... ~;~:·-.. I 

o 
U 
....J 

:w~ ......... ·· .. · .. ··········· .. ············· 
: .... ; 
Lf~ ...................... ~-~~·~--~--.. ~-l 

r~~1 
i.H ........................................ i : 1:,1; ::1 I 
~t;{:~~ ......... ,.. .. ··· .. ······· ............ ········: 

~±J········-·-··---·---··-·i 

i.~·l-······ 
l~:~' 

: 

:. .. -... --- ...... __ ..... --~ ... ~ 

Vcr:: 

" 

L ... .i 
; 

~·····,)···· .. ··i 
J.OK ;~ 

<~ 

. i .. 

: ........ , ............. , ............... J 

SV/1TCH 2 
~~ : 

r~~!: ~-"~-"1. ...... fl 
r-};;;;;; .. ):; .. ·--:..····· .. · .. ·;;1 
L ......... l:"l: .......... :.r ......... r············~:;1 ......... ... ~. 

:-........ --- .............................. . 
: 

.. .I ... 
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CHAPTER FO[JIt 

4,0 

4,1 '·F!:<~{:l".S I .{.~~.) __ '" 

4,1J C01\lPONENTS 'fEST 

4.13 GeNERAL CIHCCTf TEST 

::w connected Gl.1 the circuit dit:exam. This is done so as to test the circuit response if it ij','CS 
....... ... 1...-' 

42 



using <l rnuH.!rl:eter, Liking into cnw;;ideulllGl: polarity of eacb eornpuuent Bridging of these 

conJpnncnts \vas also tested s() as not to callS,:. dan:wgc to the COrHl')oucnts and interUfJ1ion of 
-J • l . 

compjetfd, tb:. circdt vvas translcrrcd tG R vero bc>ard thr pe.nna.nenl ~;oldering stil! 

4,2 TOOLS USED 

~ ?\HTLTliHE1'ER This is the most fundamental nart of el.ectronics i;,; bein~!. dJ!c. {O .. .. . ... . ... . . . ' .. ~ . ..... 

with conductor 8:nd are lIl1,erconected 1n a spedne parten" 

~ VERO BOARD: This \VRS t:sed to pcrrnanel1tly construct tbe prolecthrr applicmioD 

(L54,.n.rn) ilpat and hole;;; d, every 0.1" (2. 54mw) 

'$ SOLDERlNG IRON: A 40\V 240V soldering Iron ,vith lead v/as used to 

Dermauentlv solder the diffibrent components to the ver(! board. 
~ ~ A 

*' SUCTION TUBE: Lise to ckan up excess or >,vwng pli'lCed lead horn the bOftrd 

s';:rf\ce in order to avod dwrt circuits and get H n(:~at soldering, 

4.3 



4,3 PHOI'OGH./<"PIHC: PLATES OF TilE CONST'HlJCTED \\'OH . .K 
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Cf~r~c f '[I z::~ l()N ,.'l"'fU' 'DI~< ["('\ l\ ir!\,~ r;' N n l>- <'l"[ {". f-" ...... .7 ...... '" 1..... ~ ..... 1.... ..:\..1 r~ .r\...J \...... ..,.: t J.J."'1.II . ..I ..... JJ ..... "\ .. ~ .. ( \.f L" 

[',ftt-V'l ,! !S"~'f)·l\.'f ,._ .J). \ .... ~._J ~_ '-. 1. _. 1 ~ 

l.L 

C011tir.iUi.ty in 
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.... :Fcl;ming, vorniiing, 

.:ut)c... Deafh ()(;CliL or thtrc 'iuay be serious brain d'Ullrl.ge. C:;nlio .. rfspiratory 
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(U ccrLx,t1 ~;1,rnHlL 
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